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The invention relates to new dextrorotatory enantio- 
mers*) of phenoxybenzoi c acid derivatives, a process for 
their preparation, and their use as herbicides. 

It has already been disclosed that racemates of the 
5 compounds 1-et hoxy ca rbony let hy I 5-<2-ch I oro-4-t r i f Luo ro- 
methy l-phenoxy) -2-ni t ro-benzoate and 1-et hoxycarbonylet hy I 
. 5-<2,6-di chloro-4-t ri f I uorome thy l-phenoxy) -2-ni t ro-benzoate 
can be employed for combating weeds (see DE-OS CGerman 
Published Specification} 2,950,401 and DE-OS CGerman Pub- 
10 lished Specification] 3,029,728). The activity of these 

substances is good, but the selective herbicidal properties 
are not always completely satisfactory. 

The new dextrorotatory enantiomers of the phenoxy- 
benzoic acid derivatives of the formula 



15 




(I) 



in which 

X represents hydrogen or chlorine, 
have now been found. 

Furthermore, it has been found that the new dextro- 
20 rotatory enantiomers of the phenoxybenzoi c acid derivatives 
of the formula -CI) are obtained when phenoxybenzo i c acid- 
chlorides of the formula 

*) Dextrorotatory enantiomers are to be understood here 

as meaning in each case those optically active com- 
25 pounds which rotate the plane of vibration of 

linearly polarised light towards the right hand. 
Said compounds, in this case, show the S-configur- 
ation at the asymmetrically substituted carbon 
atom. 
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in which 

X has the meaning given above, 
are reacted with the laevorotatory enantiomer of ethyl 
5 Lactate of the formula 

CH 3 -CH-C00-C 2 H 5 <UI> 
OH 

if appropriate in the presence of an acid acceptor and if 
appropriate in the presence of a diluent. 

Finally, it has been found that the new dextro- 
10 rotatory enantiomers of the phenoxybenzo i c acid derivatives 

of the formula <I) are distinguished by an outstanding herbi- 
cidal activity. 

Surprisingly, the new dextrorotatory enantiomers of 
the phenoxybenzoic acid derivatives of the formula (I) 
15 possess substantially better herbicidal properties than the 
corresponding racemic compounds which are known from the 
prior art to be highly active herbicides. 

Formula (1) gives a definition of the compounds 
according to the invention. In this formula, the asymmetric 
20 carbon atom is characterised by a (*) . 

If 5-<2',6-d1 chloro-4-t ri f luoromethy l-phenoxy)-2- 
nitrobenzoic acid-chloride and the laevorotatory enantiomer 
of ethyl lactate are used in the process according to the 
invention, the course of the reaction can be represented by 
25 the following equation: 



Ac h 21 5^8- 




Formula (II) gives an unambiguous definition of the 
phenoxybenzoi c acid-chlorides required as starting materials 
in the process according to the invention. In this formula, 
5 X represents hydrogen or chlorine. 

The phenoxybenzoi c acid-chlorides of the formula 
(II) are known (see DE-OS CGerman Published Specification] 
2,950,401). 

The laevorotatory enantiomer of ethyl lactate which 
10 is furthermore required as a starting material in the pro- 
cess according to the invention is likewise known: the com- 
pound has a specific rotation of &cdJ° = -12° (neat) and a 
refractive index of ng° = 1.4130. 

The process, according to the invention, for the 
15 preparation of the new dextrorotatory enantiomers of the 

phenoxybenzoi c acid derivatives of the formula (I) is pre- 
ferably carried out using diluents. Virtually all inert 
organic solvents are suitable as such diluents. These 
include in particular aliphatic and aromatic, optionally 
20 halogenated hydrocarbons, such as pentane, hexane, heptane, 
cyclohexane, petroleum ether, benzine, ligroin, benzene, 
toluene, xylene, methylene chloride, ethylene chloride, 
chloroform, carbon tetrachloride, chlorobenzene and 
4o A 21 S-ftSu- 



^ o-dichlorobeniene, ethers, such as diethyl ether and dibutyl 
ether, glycol dimethyl ether and dlglycol 'dimethyl ether, 
tet rahydrof uran and dioxane, ketones, such as acetone, 
methyl ethyl keton, methyl isopropyl ketone and methyl iso- 
S butyl ketone, esters, such as methyl acetate and ethyl 

acetate, nitriles, such as, for example, acetonitrlle and 
propioni tri le, amides, such as, for example, dimethy If orm- 
amide, di met hy I acet ami de and n-methy l-py r ro I i done, as well 
as dimethyl sulphoxide, tetramethylenesulphone and hexamethyl 

10 phosphoric acid, tri amide*. 

The reaction according to the invention is further- 
more preferably carried out in the presence of an acid- 
binding agent. All customary acid-binding agents can be 
employed as acid acceptors for this reaction. Preferred 

15 compounds are alkali metal hydroxides, such as, for example, 
sodium hydroxide and potassium hydroxide, alkali metal 
carbonates and alkali metal alcoholates, such as sodium 
carbonate and potassium carbonate, sodium methylate, potass- 
ium methylate, sodium ethylate and potassium ethylate, and 

20 also aliphatic, aromatic or heterocyclic amines, for example 
t r iethylamine, t r 1 me thy lami ne, dimethy lani line, dimethyl- 
benzylaraine and pyridine. 

The reaction temperature can be varied within a 
relatively wide range. In general the reaction is carried 

25 out at between -20 and +100°C, preferably between 0 and 
+50°C. 

The process according to the invention is carried 
out in general under atmospheric pressure. 

To carry out the process according to the in'ven- 
30 tion, the starting materials are employed in general in 

approximately equimolar amounts. The reaction is carried 
out in general in a suitable diluent, in the presence of an 
acid acceptor, and the reaction mixture is stirred for 
several hours at the required temperature. The subsequent 
35 working-up is effected according to customary methods. 

The active compounds according to the invention 
/ be A 21 - 5 90>~ 



. Influence plant growth and can therefore be used as 
^ r defoliants, deslccants, agents for destroying broad- 
leaved plants and germination inhibitors, and especially 
as weedkillers. By weeds, in the broadest sense, 
5 there are to be understood all plants which grow 

in locations where they are undesired. Whether the 
substances according to the invention act as total 
or selective herbicides depends essentially on the 
amount used. 

10 The active compounds according to the Invention 

can be used, for example, in connection with Jhe following 
plants: 

Dicotyledon weeds of the genera : Sinapis, Lepidium, 
Galium, Stellaria, Matricaria, Anthemis, Galinsoga, 

15 Chenopodium, Urtica, Senecio, Amaranthus, Portulaca, 
Xanthium, Convolvulus, Ipomoea, Polygonum, Sesbania, 
Ambrosia, Cirsium, Carduus, Sonchus, Solanum, Rorippa, 
Rotala, Lindernia, Lamium, Veronica, Abutilon, Emex, 
Datura, Viola, Galeopsis, Papaver and Centaurea. 

20 Dicotyledon cultures of the genera : Gossypium, Glycine, 
Beta, Daucus, Phaseolus, Pisum, Solanum, Uinum, Ipomoea, 
Vicia, Nicotia'na, Ly coper s i con, Arachis, Brassica, 
Lactuca, Cucumi s and Cucurbita. 

Monocotyledon weeds of the genera : Echinochloa, Setarla, 
25 Panicum, Digitaria, Phleum, Poa, Festuca, Eleusine, 

Brachiaria, Lolium, Bromus, Avena, Cyperus, Sorghum, 

Agropyron, Cynodon, Monochoria, Fimbristylis, 'Sagittaria, 

Eleocharis, Scirpus, Paspalum, Ischaemum, Sphenoclea, 

Dacty loctenium, Agrostis, Alopecurus and Apera. 
30 Monocotyledon 'cultures of the genera : Oryza, lea, 

Triticum, Hordeum, Avena, Secale, Sorghum, Panicum, 

Saccharum, Ananas, Asparagus and Allium, 

However, the use of the active compounds according 

to the invention is in no way restricted to these 
35 genera, but also extends in the same manner to other 

plants. 

L*-*-a4— 5^8- 



The compounds are suitable, depending on the 
concentration, for the total combating of weeds, for 
example on Industrial terrain and rail tracks, and 
on paths and squares with or without tree plantings. 
Equally, the compounds can be employed for combating 
weeds 1n perennial cultures, for example afforestations, 
decorative tree plantings, orchards, vineyards, citrus 
groves, nut orchards, banana plantations, coffee plant- 
ations, tea plantations, rubber plantations, oil palm 
plantations, cocoa plantations, soft fruit plantings 
and hopfields, and for the selective combating of 
weeds in annual cultures. 

The active compounds can be converted to the 
customary formulations, such as solutions, emulsions, 
wettable powders, suspensions, powders, dusting agents, 
soluble powders, granules, suspension-emulsion concen- 
trates, natural and synthetic materials Impregnated 
with active compound, and very fine capsules in polymeric 
substances. 

These formulations are produced in known manner, 
for example by mixing the active compounds with extenders, 
that is, liquid solvents and/or solid carriers, optionally 
with the use of surface-active agents, that 1s, emulsi- 
fying agents and/or dispersing agents, and/or foam- 
forming agents. In the case of the use of water as 
an extender, organic solvents can, for example, also 
be used as auxiliary solvents. As liquid solvents, 
there are suitable in the main: aromatics, such as 
xylene, toluene or alkyl naphthalenes, chlorinated 
aromatics or 'chlorinated aliphatic hydrocarbons, such 
as chlorobenzene, ch loroet hy lene or methylene chloride, 
aliphatic hydrocarbons, such as cyclohexane or paraffins, 
for example mineral oil fractions, alcohols, such 
as butanol or glycol as well as their esters, ketones, 
such as acetone, methyl ethyl ketone, methyl Isobutyl 
ketone or cy c lohexanone, strong polar solvents such 
L o A 21 *9*- 
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as dimethy Iforraamide and dimethylsulphoxitie, as well 

' as water. 

As solid carriers there are suitable: for 
example ground natural minerals/ such as kaolins, 
5 clays, talc, chalk, quartz, attapulgite, montmori I Ion i t e 

or di atornaceous earth, and ground synthetic minerals, 
such as highly-dispersed silicic acid, alumina and 
silicates; as solid carriers for granules there are 
suitable: for example crushed and fractionated natural 

10 rocks such as calcite, marble, pumice, sepiolite and 
dolomite, as well as synthetic granules. v of inorganic 
and organic meals, and granules of organic material 
such as sawdust, coconut shells, maize cobs and tobacco 
stalks; as emulsifying and/or foam-forming agents 

15 there are suitable: for example non-Ionic and anionic 
emulsifiers, such as polyoxyethy lene-f atty acid esters, 
polyoxyethylene-f atty alcohol ethers, for ' example 
alkylaryl polyglycol ethers,, alky Isulphonat es, alkylsul- 
phates, arylsulphonates as well as albumin hyd ro ly sat i on 

20 products; as dispersing agents there are suitable: 

for example I i gn i n-sulph i t e waste liquors and methyl- 
cellulose. 

Adhesives such as carboxymethylcellulose and 
natural and synthetic polymers in the form of powders, 
25 granules or latlces, such as gum arable, polyvinyl 
alcohol and polyvinyl acetate, can be used in the 
formulations. 

It is possible to use colorants such as inorganic 
pigments, for example iron oxide, titanium oxide and 
.30 Prussian Slue/ and organic dyestuffs, such as alizarin 
dyestuffs, azo dyestuffs and metal phthalocyanine 
dyestuffs, and trace nutrients such as salts of iron, 

manganese , boron, copper, cobalt, molybdenum and zinc. 

The formulations in general contain between 
35 0*1 and 95 per cent by weight of active compound, 
preferably between 0.5 and 90%. 
ire A 2 1 5 9-8- 



g The active compounds according to the Invention, 

? as such or In the form of their formulations/ can 
also be used, for combating weeds, as mixtures with 
known herbicides, finished formulations or tank mixing 
5 being possible. Mixtures with other known active com- 
pounds, such as fungicides, insecticides, acaricides, 
nematicides, bird repellants, growth factors, plant 
nutrients and agents which improve soil structure, 
are also possible. 
10 The active compounds can be used as such, 

in the form of their formulations or in the y se forms 
prepared therefrom by further dilution, such as ready- 
to-use solutions, suspensions, emulsions, powders 
and granules. They are used in the customary 
15 manner, for example by watering, spraying, atomising 
or scattering* 

The active compounds according to the invention 
can be applied either before or after emergence of 
the plants. 

20 They are preferably applied before emergence 

of the plants, that is to say by the pre-emergence 
method. They can also be incorporated into the soil 

before sowing. 

The amount of active compound used can vary 
25 within substantial ranges. It depends essentially 

on the nature of the desired effect. In general, the 
amounts used are between 0.05 and 10 kg of active compound 
per ha, preferably betwen 0.1 and 5 kg/ha. 

The preparation and the use of the substances 
. 30 according to the invention are evident from the examples 
which follow. 



Preparation examples 
Example 1 
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446,3 g (3,779 moLs) of the laevorota<tory enantiomer 
5 of ethyl lactate ( C*3§° = -12°C (neat); = 1.4130) 

together with 404 g (4 itioU) of t ri et hytaraine 1n 6 litres 
of toluene are Initially introduced. A solution of 1,566 g 
(3,778 mols) of 5-(2 ,6-d 1 ch loro-4-t r i f luoromet hy Iphenoxy ) - 
2-ni tro-benzoi c acid-chloride in 3 litres of toluene is added 
10 in the course of 30 minutes at Q-5°C, while cooling extern- 
ally and stirring. Thereafter/ the mixture is stirred for a 
further 16 hours at 20-25°c and then worked up. For this pur- 
pose 5 litres of saturated, aqueous sodium chloride solution 
added to the reaction mixture, and the phases are separated. 
15 The organic phase is washed successively with a mixture of 
5 litres of saturated, aqueous sodium chloride solution and 
1 litre of hydrochloric acid, then with 5 litres of 5% 
strength aqueous sodium bicarbonate solution and finally 

with 5 litres of water. Thereafter, the organic phase is 
» 

20 evaporated down under reduced pressure at a bath temperature 
of 50°C. The residue which remains is freed from the last 
volatile constituents by heating for one hour at 50, to 60°C 
in a high vacuum. In this manner, 1,720 g (98.6% of theory) 
of the dextrorotatory enantiomer of 1-ethoxycarbonyl-ethyl 

25 5-(2,6-di chloro-4-tri f luoro-methy l-phenoxy)-2-ni t ro-benzoate 
are obtained. 

Melting point: 53°C 

Specific rotation: Z*-l}p a +16.1° (1 molar 
solution in chloroform; cell length » 10 cm). 
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828 g (7 mols) of the laevorot atory enantiomer 
of ethyl lactate (C*]g° = -12° (neat); n^° = 1.4130) 
5 -together with 778 g (7.7 mols) of t ri ethyl ami ne in 11 
litres of toluene are initially introduced. A solution 
of 2,660 g (7 mols) of 5- (2-chloro-4-t r i f luorome thy Iphenoxy) - 
2-nitro-benzoic acid-chloride in 4.5 litres of toluene is 
added in the course of 35 minutes at 0-5°C, while cooling 

10 externally and stirring. Thereafter, the mixture is 

stirred for a further 16 hours at 20-25°C and then worked 
up. For this purpose, dilute, aqueous hydrochloric acid 
is added to the reaction mixture and the phases are separ- 
ated- The organic phase is washed twice with water and, 

15 after it has been dried over sodium sulphate, is evapor- 
ated down under reduced pressure. The residue which 
remains is freed from the last volatile constituents by 
heating for one hour at 50 to 60°C in a high vacuum. In 
this manner, 2,740 g (85% of theory) of the dextrorotatory 

20 enantiomer of 1-ethoxycarbony l-ethy I 5-(2-chloro-4-tri- 
f luoromethyl-phenoxy)-2-ni t ro-benzoate are obtained. 

Specific rotation: C<t]£° * + 11.5° (1 molar, 
solution in chCoroform; cell length = 10 cm). 

In the tests described below, the following com- 

25 pounds are employed: 




(racemic) 



(raceroic) 



(1) = CF 




(dextrorotatory) 



(2) = 




(dextrorotatory) 



AO A 31 S gg- 



Example A 

Pre-emergence tost 
Solvent: 5 part9 by weight of acetone 

Emulsifier: 1 part by weight of alkylaryl polyglycol 

ether 

To produce a suitable preparation of active 
compound 1 part by weight of active compound is 
mixed with the stated amount of solvent, the stated 
amount of emulsifier is added and the concentrate 
is diluted with water to the desired concentration. 

Seeds of the test plants are soyn in normal 
soil and, after 24 hours, watered with the preparation 
of the active compound. It is expedient to keep 
constant the amount of water per unit area* The 
concentration of the active compound 1n the preparation 
is of no importance, only the amount of active compound 
applied per unit area being decisive. After three 
weeks, the degree of damage to the plants is rated 
In X damage In comparison to the development of 
the untreated control. The figures denote: 

OX =» no action (like untreated control) 
100X a total destruction 

In this test, the active compounds according 
to the invention, according to Examples 1 and 2, 
show better herbicidal activity than the corresponding 
racemic compounds (A) and (B). 



- 13 




A 2 1 D98-/ 



Example B 

Post-emergence test 

Solvent: 5 parts by weight of acetone 

Emulsifier: 1 part by weight of alkylaryl poLyglycoL 

ether 

To produce a suitable preparation of active 
compound, 1 part by weight of active compound is 
nixed with the stated amount of solvent, the stated 
amount of emulsifier is added and the concentrate 
is diluted with water to the desired concentration. 

Test plants which have a height % of 5 - 15 cm 
are sprayed with the preparation of the active compound 
in such a way as to apply the particular amount 
of active compound desired per unit area. The concen- 
tration of the spray liquor is so chosen that the 
particular amounts of active compound desired are 
applied in 2,000 litres of water/ha. After three 
weeks, the degree of damage to the plants is rated 
In X damage in comparison to the development of 
the untreated control. The figures denote: 

OX ■ no action (like untreated control) 

100% 3 total destruction 

In this test, the active compounds according 
to the invention, according to Examples- 1 and 2, 
show better herbicidal activity than the corresponding 
racemic compounds (A) and CB). 



iH 



s 



4J 

2 



CO 

$ 

5?- 

•s ? 



> 



a 



o 0 ol 



8 

8 



8 



oo 



8 
8 



as 



oo 



in 
O 



8 



8 



oo 



a* 



in 
O 



Patent claims 

1. Dextrorotatory enantiomers of phenoxybenzoi c acid 

derivatives of the formula 



fa 



ci .axra-cco-c 2 H 3 
^x 



in which % 

X represents hydrogen, or chlorine, 
2. Process for the preparation of the dextrorotatory 

enantiomers of the phenoxybenzoi c add derivatives of the 
formula 



7^3 

CI ^CXXHCH-COO-C 2 H- 
X 



i n whi ch 

X represents hydrogen or chlorine, 
characterised in that phenoxybenzoi c acid-chlorides of 
the formula 



CI CO-Cl 



'X 



in which 

X has the meaning given above/ 
are reacted with the I aevorotatory enantiomer of ethyl 



Lactate of the formula 

CH 3 -CH-C00-C 2 H 5 CIII) 
OH 

if appropriate in the presence of an acid acceptor and if 
appropriate in the presence of a diluent. 

3. A process as claimed in claim 2 and substantially as herein 
described or exemplified. 

4. Dextrorotatory enantiomers of phenoxybenzoic actd derivatives 
whenever produced by a process according to either of claims 2 or 3. 

5. Herbicidal agents, characterised in that they 
contain at least one dextrorotatory enantioner of a 
phenoxybenzoic acid derivative as claimed in either of claims 1 or 4. 

6. Use, as herbicides, of dextrorotatory enantiomers 
of phenoxybenzoic acid derivatives of the formula (I). 

7. Process for combating weeds, characterised in 
that dextrorotatory enantiomers of phenoxybenzoic acid 
derivatives as claimed in either of claims 1 or 4 are applied to the weeds 
and/or their habitat. 

8», Process for the preparation of herbicidal agents, 

characterised in that dextrorotatory enantiomers of 
phenoxybenzoic acid derivatives as- claimed in either of claims 1 or 4 
mixed with extenders and/or surface-active substances. 




